REPORT ON PETROLEUM PRODUCTSMARKETS
IN THE NORTHEAST

PREPARED FOR THE ATTORNEYS GENERAL OF MAINE,
MASSACHUSETTS, NEW HAMPSHIRE, NEW Y ORK, AND VERMONT

SEPTEMBER 2007

G. STEVEN ROWE
ATTORNEY GENERAL OF MAINE
6 STATE HOUSE STATION
AUGUSTA, ME 04333- 0006

MARTHA COAKLEY

ATTORNEY GENERAL OF MASSACHUSETTS
100 ASHBURTON PLACE

BosTtoN, MA 02108-1698

KELLY A. AYOTTE

ATTORNEY GENERAL OF NEW HAMPSHIRE
33 CAPITOL STREET
CoNcorD, NH 03301-6397

THIS REPORT WAS PREPARED BY ERS GROUP

PRIMARY CONTRIBUTORS.

JUSTINE S. HASTINGS, YALE UNIVERSITY
MICHAEL L. MITTON, ERS GROUP
MiCHAEL A. WILLIAMS, ERS GRoOUP

ANDREW M. CuUOMO
ATTORNEY GENERAL OF NEW Y ORK
THE CAPITOL, 2ND FLOOR

ALBANY, NY 12224-0341

WILLIAM H. SORRELL
ATTORNEY GENERAL OF VERMONT
109 STATE STREET

MONTPELIER, VT 05609-1001



TABLE OF CONTENTS

EXECUTIVE SUMMARY ..otitiiiieiisiesieeeestesessesteste s sessesee s s seeeesessessenessessessesessesssnsssessensenes 1
l. OVERVIEW OF THE PETROLEUM INDUSTRY ....coieuiiienieieienieseeese s see e sse e 11
YAV @1 U7 (=X o1 I o 0o (8 Tox i o o S 11
B.  REMINING ..o re e neenne 15
C. Downstream transportation and distribution of petroleum products................... 20
D. Retail proviSion of gasoliNe..........ccccoiieiiiiinieieee e 22
E. Retail provision of home heating Oil ...........ccccoiiiiriiiiien e 25
. PETROLEUM DISTRIBUTION FROM REFINERIES TO THE STATES ...covvveeeieniesieseennne 29
A. Overview of the States’ petroleum distribution infrastructure.............cccccveeeneee. 30
Sour ces of waterway shipments of petroleum products............cccceveceieeieceeeneene, 37
C. Pipelinetransportation of petroleum products to and within the
S 2 L= ST TSPRPPRRN 42
D. Canadian rEfiNEIIES.......cocuiiririeieese ettt sae e 48
E. Summary of the infrastructure for transporting petroleum products
from refinerieSto terMINAIS........cveeeiieieee e 50
[, MARKET STRUCTURE OF TERMINALS: ..c.teeetesterterestesieseesessessesessessesessessessesessessenens 52
A.  Terminal locations, capacities, and OWNEr SNiP.........cccererieereereeieeseereesee e, 52
Terminal owners’ market shares and market concentration ............ccocceeeeeeeeneen. 56
C. Geographic areas economically served by terminals..........ccccoevvieienieneenennn. 66
V. WHOLESALE AND RETAIL GASOLINE MARKETS......ciiitieirieieeseeeieesieesneeesneeenseesnes 74
A.  Wholesale and retail gasoline market Structure ............cccoevevevineneeiesesesee 74
Distribution of wholesale gasoline from the terminal to the retail
(o111 USSR 74
C. Ownership structure, wholesale and retail gasoline prices.........ccocceveeveneeniennnn. 77
Wholesale and retail gasoline prices, state and federal taxes.........ccccceccvvveruennen. 97
E. Howregulations affect retail gasoling PriCes.........ccovvvereninienenieseeseseseee 110
V. RETAIL HOME HEATING OIL MARKETS ..ccutiiiiieieicsieeeesie et esneseenens 137



http://www.ersgroup.com

A. Retail home heating oil market Structure............cccceevveveieececce e 137
B. Heating 0il pricesfrom 199510 2006 ...........ccererrererrerrenie e 162
C. Natural gasasa substitute for heating Ol ...........cccccooirinennneee, 169
D. The Northeast Home Heating Oil RESEIVE.........ccceeieiiiiireeeeee e 175
VI.  FUTURES MARKETSFOR PETROLEUM PRODUCTS......ccotiirieinienie e 178
A, Introduction tO FULUrES MArKELS..........ccovieriiirinieiee e 178
B. Futures marketsfor crude oil, gasoline, and heating Ol ...........ccccccovvveiveienene. 180
C. Regulation and the over-the-counter market ............ccoooeevineeninin e 186
D. Speculators, futures markets, spot prices, and fundamentals............ccccceveeenee. 188
VI,  CONCLUDING REMARKS.......ceiitiiitieniiteieesitesteesiee e sseeste s e sse b e saeesneesnseenseas 194
APPENDIX |: GLOSSARY OF PETROLEUM TERMS .....oiuiieiiriinieiniesiesiese e esse e esseseenes 197
APPENDIX |I: NORTHEAST PETROLEUM TERMINALS ..cucovetiienienestesteseeessenesseseesessessessenes 206
APPENDIX |11 RETAIL GASOLINE MARKET SHARESBY COUNTY ..cccuviiieerieesiee e e neeas 268
APPENDIX 1V: REGIONAL RETAIL HEATING OIL PRICES .......ooiiiiiieiii e 301

Privileged and Confidential ii . €7 SOT.0Up,Con


http://www.ersgroup.com

EXECUTIVE SUMMARY

The states of Maine, Massachusetts, New Hampshire, New Y ork, and Vermont are highly
dependent on outside sources for their petroleum needs. This area, home to roughly 10%
of the nation’s population, does not produce petroleum resources sufficient to satisfy its
energy requirements. There are no petroleum refineries situated in Maine, M assachusetts,
New Hampshire, New York, or Vermont, and of these states, only New Y ork has crude
oil reserves or production (accounting for less than 1% of U.S. crude oil proven reserves
and production). Furthermore, of these five states, only New York is connected by
pipeline to out-of-state refineries. Nevertheless, Maine, Massachusetts, New Hampshire,
New York, and Vermont collectively consume approximately 61 million galons of
petroleum products each day. Regional consumption is not only generated by demand for
transportation fuel, but also by the region’s dependency on home heating oil for its
substantial heating needs. This demand must be met by imports from sources in the
United States and from abroad. Ensuring a supply of petroleum products sufficient to
meet the region’s demand has been and continues to be a chief concern for both federal
and state authorities.

The purpose of this report is to examine gasoline and heating oil markets within Maine,
Massachusetts, New Hampshire, New York, and Vermont—hereinafter, the “States”—
and to develop an accurate understanding of the present and recent history of product
distribution, industry participants and market structure. This report examines how and
from where petroleum products are transported into the States, how gasoline and home
heating oil ultimately make their way to consumers, and how ownership and control of
various elements of the supply chains are structured. In addition, the report includes a
discussion of the role of futures markets in determining prices. This report has been
commissioned by the Attorneys General of Maine, Massachusetts, New Hampshire, New
York, and Vermont to provide policy makers and constituents with a better background
understanding of petroleum product marketsin the States.”

Organization of the Report

Section | provides the reader with background information that will be useful for
understanding the discussions and analyses to follow. A brief overview of the petroleum
industry is provided, highlighting several major products and describing in general terms
the processes by which they are created and distributed to end users. This section
introduces the reader to many of the terms and concepts employed throughout the
remainder of the report.

In Section 11, the report addresses the manner in which major petroleum products are
distributed to the States from refineries elsewhere in the U.S. and abroad. The petroleum
distribution infrastructure throughout the States is described, with particular attention

" The Attorneys General wish to acknowledge the generous support of the State Center (The Center for
State Enforcement of Antitrust and Consumer Protection Laws, Inc.) through a grant to the states of
Vermont, New Hampshire, Massachusetts and Maine. Equivalent funding was provided by the State of
New York.
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paid to waterway and pipeline shipments of petroleum products to (and within) the States.
As will be discussed in greater detail in the text, petroleum products transported into the
States arrive at certain terminal locations, and Section 11 discusses terminal locations,
capacities, ownership, and the market structure of the terminalling industry in the States.
It includes discussions of measures of market shares held by terminal owners, and the
extent of overlap between economic markets served by different terminal centers. Section
IV addresses wholesale and retail markets for gasoline within the States. After describing
the market structures associated with the provision of wholesale and retail gasoline, this
section discusses the distribution of wholesale gasoline from the terminal to the retall
outlet. Summary statistics on regional wholesale and retail gasoline prices are discussed.
This section also includes a discussion of federal, state, and local regulations that may
affect wholesale and retail gasoline markets, such as environmental regulations, state and
local excise and sales taxes.

Section V is dedicated to understanding the market for home heating oil. The market
structure for retail home heating oil is discussed, and information regarding heating oil
prices from 1995 to 2006 is provided. The report examines natural gas as a potential
substitute for heating oil, and it highlights certain characteristics of the States that work to
prevent natural gas from displacing oil as the primary method by which homesin the area
are heated. Section V also presents a discussion of the Northeast Home Heating Oil
Reserve and its potential impact on the availability of and prices for home heating oil in
the States.

Section VI turns from markets for physical commodities to markets for financial
instruments that have a role in the provision of petroleum products to the States.
Specificaly, Section VI discusses futures markets for crude oil, gasoline, and heating ail.
Aswill be discussed in greater detail below, futures contracts specify the terms of sale for
a commodity purchase that happens at some future date. Unlike an option, which gives
the participants the right to buy or sell but not the obligation to do so, a futures contract
compels the participants to undertake the trade on the date specified, regardiess of what
might happen to the market price of the commodity in the meantime. Futures contracts
are avaluable tool by which purchasers and sellers attempt to shield themselves from the
risk associated with the volatility of petroleum product prices, but they can be employed
in a purely speculative manner as well. Section VI describes the regulation governing
futures contracts for crude oil, gasoline, and heating oil, and it highlights also the
presence of non-regulated, “over-the-counter” trades by private parties. We discuss how
such transactions could potentially affect the prices for crude oil, gasoline, and heating oil
in the States.

The report ends with several concluding remarks and a series of appendices that provide
additional information regarding issues discussed in the text. Appendix | contains a
glossary of terms employed throughout the report. Technical and ownership details of the
petroleum terminals in Maine, Massachusetts, New Hampshire, New Y ork, and Vermont
are listed in Appendix Il. Market shares for retail gasoline at the county level are
provided in Appendix I11. Finally, Appendix 1V presents data regarding retail heating oil
prices, by company and town, throughout the States.
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Overal, petroleum markets in the States have functioned relatively smoothly in the recent
past. The States completed transition to reformulated fuels relatively easily. State
officials have been forward-looking regarding prospective difficulties with adopting new
gasoline formulations; working with regional state officials and federa regulators to
examine potential sources of supply disruption and potential benefits to regional fuel
adoptions. Although the States have experienced nationwide price and output shocks in
the recent past (e.g., after the 2005 hurricanes), they have not had localized gasoline price
and output shocks as other regions have (e.g., Midwest markets in 2001). Home heating
oil markets experienced a shortage and price spike in 2000, prompting the creation of the
home hesating oil reserve. However, the reserve has not been used, and prices have not
displayed systematic excessive volatility relative to the price of crude ail.

Summary of Section |1: Petroleum Distribution from Refineries to the Sates

Petroleum products (which, for the purposes of this report, primarily encompass gasoline
and home heating oil) are produced from crude oil extracted from the ground by wells,
rigs, or offshore drilling facilities. Crude oil is transported from the well site to refineries,
often by pipeline, but also by road, rail, and water-borne tankers and barges. As there are
no petroleum refineries in the States, refined petroleum products sold in these states are
necessarily imported into the area from facilities elseawhere. Refineries in the Mid-
Atlantic, Midwestern, and Gulf Coast regions of the U.S. provide a substantial portion of
the refined petroleum products shipped by pipeline into New Y ork, but a large part of the
product bound for the States originates from refineries in Canada, Venezuela, and the
Virgin Islands. Waterway shipments are of particular importance to each of the States
other than Vermont (which has no imports via water), as petroleum products imported via
ship or barge amount to approximately 90% of total consumption in the States.
Waterway shipments from U.S. ports, Canada, and other foreign countries account for
approximately 31%, 15%, and 43%, respectively, of total consumption in the States.

After importation by pipeline, truck, rail, or waterway, refined petroleum products are
stored in terminals. According to recent data, there are 161 terminals that distribute
refined petroleum products in the States (14 in Maine, 30 in Massachusetts, 7 in New
Hampshire, 107 in New York, and 3 in Vermont). The products distributed at these
terminals range from jet fuel to gasoline to home heating oil, and different terminals are
equipped for the storage and distribution of different types of refined products. After
entering the states via pipeline or through a port, refined products are offloaded and
stored at major bulk terminals. Product is often shipped from the major terminals through
smaller pipelines to regiona terminals throughout the states. Regional terminals are
equipped with specialized loading stations (or “racks”) that load refined products into
tanker trucks for distribution to end users such as retail gasoline stations or individual
homes in the case of home heating oil. In the case of gasoline, any required oxygenates or
specia additives used to differentiate one brand from another are often blended into the
gasoline in the tank of the delivery truck itself. Other additives are placed into home
heating oil in the same manner. Although the names suggest otherwise, home heating oil

! Not all waterway imports into the States are consumed in the States—approximately 18% are shipped to
other U.S. states.
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isessentially identical to diesel fuel. Asdiesel fuel intended for vehicle operation is taxed
at a higher rate than heating oil, however, a method has been developed to try to prevent
the illegal use of (less heavily taxed) heating oil in place of (more heavily taxed) diesel
fuel in vehicles with diesel engines. Among the additives placed into home hesating oil at
the tanker truck stage is ared dye that provides an obvious visua clue when individuals
attempt to use lower-taxed home heating oil in lieu of higher-taxed diesel fuel for motor
vehicle use.

Summary of Section 111: Market Sructure of Terminals

Terminalling services are an important intermediate market in the production of retail
petroleum products since terminals are gateways through which petroleum products enter
the States for distribution. As discussed in Section 11, refined products are mainly shipped
from refineries to different regions of the country via pipeline, water-borne tankers and
barges. These refined products are then offloaded into storage tanks at terminalling
facilities, and then loaded into tanker trucks through specialized ‘racks’ for delivery to
retailers or end users. Since access to terminalling facilities is necessary for any
wholesaler wishing to supply product in a particular geographic area, understanding the
ownership and market structure of terminalling facilities is an important component of
understanding whol esal e gasoline markets.

Section |11 of the report compiles and presents data from several sources on the locations,
ownership and capacities of terminalling facilities in the States. It analyzes data on
terminal ownership and capacities, calculating and discussing regional measures of
market structure given trucking costs and distances between terminalling centers in the
States. Regional calculations are based on fundamental economic measures of
competition in homogeneous goods markets and estimates of transportation costs
between distribution racks. In particular, we calculate capacity HHI statistics for
geographic regions within the States, incorporating potential competitive overlap between
terminal locations based on an approximate cost per mile of transporting refined
petroleum products. The resulting HHI statistics are not the product of detailed market
definition analyses whose purpose would be to delineate relevant markets for antitrust
purposes using, for example, the market definition methodology in the Horizontal
Merger Guidelines. They are instead descriptive statistics useful for further
understanding product distribution, industry participants and market structure of the
terminalling market in the States. Section Ill also includes a discussion of issues that
affect entry and exit in the terminalling market, including environmental regulations and
factors that affect the ability of firms to change the product use of particular terminalsin
response to changesin relative prices of alternative fuel products.
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Summary of Section 1V: Wholesale and Retail Gasoline Markets

The price of crude ail is the single largest variable cost in the production of gasoline,
accounting for approximately 55% of the retail price of gasoline. Consequently, changes
in the world price of crude oil are the primary determinant of changes in retail gasoline
prices over time. While there are persistent differences in the level of retail gasoline
prices across the various regions of the U.S., regional retail prices tend to move together
over time, reflecting the fact that they are al heavily predicated on the same world price
of crude oil. For the five States examined in this report, over 80% of observed variation
in average retail gasoline prices in recent years is explained by variation in the average
price of crude oil. However, there are still many other factors in the distribution of
gasoline from the wholesale terminal to the retail gasoline station that may influence both
wholesale and retail gasoline prices, including wholesale market structure (part of which
was discussed in the section on terminalling), retail market structure, and governmental
actions such as environmental regulation and taxes.

Section IV outlines the ways in which gasoline is distributed from wholesalers at
distribution racks to retailers who sell to end consumers. There are several ways in which
wholesale gasoline is supplied to retail gasoline stations. Some retail stations are owned
and operated directly by a refining company that markets retail gasoline (refiner-
marketer). Refiner-marketers supply their own retail outlets with gasoline, selling their
brand of gasoline directly at the retail level. In some cases, arefiner-marketer might own
a gasoline station, but it may also lease the station operation to a franchisee. This retail
franchise is typically supplied directly by the refiner, but is operated by the franchisee
under the terms of the franchise or lease agreement. In both of these cases, the refiner-
marketer directly supplies the retail station with its marketed brand of gasoline. In
general, when stations are directly supplied by a refiner-marketer, the refiner has more
influence over the wholesale price that each station pays and the retail price that the
station charges. The mgjority of the gasoline stations in the States are not directly
supplied by refiner-marketers, but are instead owned by individual proprietors who
purchase wholesale gasoline from refiners at the terminal rack. These stations are
typically supplied by jobbers — intermediate firms that deliver gasoline from terminals to
gasoline stations for a fee. Jobbers may supply many individual stations, each of whom
markets various brands of gasoline or unbranded gasoline. Jobbers may maintain
relationships with multiple sources for refined gasoline, purchasing gasoline from
different wholesalers or different distribution racks depending on the relative posted
prices of gasoline, giving them some ability to arbitrage persistent price differences that
may exist between local distribution racks.

Recently, retailers such as BJ's, Costco, and Sam’s Club have begun selling retail
gasoline. These outlets are often referred to as ‘hypermarkets’ because they focus on
selling large volumes of gasoline, typically at a low margin and typically without a
particular gasoline brand name. Depending on the best wholesale price, these firms can
purchase from different refiners at different distribution racks or on the spot market. As
discussed in greater detail in the text, these different types of ownership structures imply
varying levels of refiner control over the retail station and its prices, and so varying
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abilities for retailers to respond to changes in relative wholesale prices when they differ
significantly across suppliers.

This section analyzes survey data on retail gasoline stations in metropolitan and
surrounding areas in the States. In each of the States, jobber-supplied retail stations are
the most prevalent. Even so, the relative share of retail volume contributed by jobber-
supplied stations varies considerably across the States: market shares for such jobbers
range from just over 50% in New Y ork to approximately 97% in Vermont. In each of the
five States, Mobil (owned by ExxonMobil) is the brand with the largest retail market
share, selling between 21% and 31% of total gasoline volumes. Other firms with
relatively large shares when measured at the statewide level include Citgo, Exxon,
Sunoco, and Shell. (Exxon-branded stations in the States are owned by ConocoPhilips.)
Collectively, unbranded stations account for approximately 8% (in Maine) to 20% (in
Massachusetts) of gasoline sold at retail in the States.

Section 1V then discusses various government regulations that may affect retail and
wholesale gasoline prices. For example, differences in state and local excise and sales
taxes across states and regions of the country contribute to observed regional differences
in gasoline prices. In general, gasoline prices in the Northeast region (which includes the
States studied in this report) are higher than in the South or Midwest regions of the
country. One significant component of cross-state variation in retail prices is the wide
disparity among state and local gasoline taxes. New York, for instance, had motor
gasoline taxes of 62.3 cents per galon as of July 2006, making it the third most heavily
taxed state in the country, behind Connecticut and California. Partly due to this, average
prices for gasoline in New York are more than 15 cents per gallon above the national
average. Of the states examined in this report, Vermont and New Hampshire had the
lowest total gas taxes—38.4 cents and 39.0 cents per gallon, respectively—and were
approximately 8 cents per gallon below the national average.

Environmenta regulations are another important factor that may contribute to persistent
differences in wholesale and retail gasoline prices across geographic regions. The Federal
Clean Air Act Amendments of 1990 (“CAAA”), administered by the U.S. Environmental
Protection Agency (“EPA”), regulates air emissions from stationary and mobile sources.
Among other things, the CAAA regulations mandate certain levels of oxygen content in
gasoline, prescribe specific requirements associated with the preparation of reformulated
gasoline, and establish limits for Reid Vapor Pressure (“RVP”), which measures the
propensity of a fuel to evaporate. The three main motor-fuel content requirement
programs are the Reid Vapor Pressure Program, the Oxygenated Gasoline Program
(which seeks to control the volume of carbon monoxide produced from the combustion of
gasoline fuel), and the Federal Reformulated Gasoline Program (which limits the contents
of gasoline and sets certain standards for emissions). Because these regulations only
affect counties and localities that arein violation of federal air quality standards and those
that voluntarily opt-in to one of the programs, the effects of these regulations on gasoline
supply vary across the nation.
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Within the States, three types of gasoline are predominantly used: conventional gasoline,
reformulated gasoline (“RFG”), and fuel characterized by a Reid Vapor Pressure of 7.8
pounds per square inch (“7.8 RVP”). RFG here refers to a particular blend that is used
throughout the East Coast from Delaware to New Hampshire. It is sold in high volumes
across alarge, contiguous geographical area, which helps to mitigate its vulnerability to a
potential supply disruption. Massachusetts requires the use of reformulated gasoline
statewide, although others of the States mandate its use only in certain areas. For
example, New Hampshire requires the use of RFG in populated areas around Manchester
and Nashua in the southeastern corner of the state, but it permits the use of conventional
gasoline elsewhere. Similarly, New Y ork permits the use of conventional gas throughout
most of the state, but not in New Y ork City and its surrounding metropolitan area, where
reformulated gasoline blended with ethanol is instead required. Maine alows
conventional gasoline during most of the year, but the use of 7.8 RVP fuel is mandated in
the summer months. Of the States observed in this report, only Vermont permits the use
of conventional gasoline throughout the state on a year-round basis. It is thus not
surprising that differences in retail prices for gasoline are observed across the States,
given such variations in local regulations (and in the application of federal rules) and the
non-uniform mix of fuels.

In February of 2006, the EPA amended its regulations to further allow refiners greater
flexibility in the manner in which they blend gasoline to meet emissions and pollution
goals. Nationwide, refiners now produce at least fourteen types of “boutique” fuels, so
called because of their relatively lower production quantities and specialized blends.
Generaly speaking, boutique fuels are produced to accommodate state or local
regulations and thus are sold in fairly circumscribed geographic areas. One concern with
the proliferation of boutique fuels is that areas employing these fuels may be especialy
susceptible to price spikes in the event of a supply disruption. However, as will be
discussed in the text, the precise impact of boutique fuels on retail gasoline prices is not
clear, since particular characteristics of market structure can also impact on the degree to
which the price of any particular gasoline product can be increased.

Summary of Section V: Retail Home Heating Oil Markets

In each of the States, the majority of the demand for heating oil comes from residential
customers. Commercia customers generaly use less than half the heating oil volumes
demanded by residential customers, and large industrial users consume still less in
percentage terms. Even in Vermont, where the proportion of heating oil consumed by
industrial customers is the largest among the States, industrial users consume only about
6% of statewide heating oil volumes.

Residential consumers heating their homes with natural gas or electricity typicaly have
few suppliers—and often only one—from which to choose for service. By contrast,
consumers that use heating oil generally have a choice of many possible suppliers. These
suppliers, moreover, tend to be small and unconcentrated. Indeed, for the five States
studied in this report, the average number of employees per heating oil dealer is about
ten. Home heating oil is the largest fuel source for home heating in all the States except
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